Insulin-stimulated NAD(P)H oxidase activity increases migration of cultured vascular smooth muscle cells.
We reported that insulin stimulates NAD(P)H oxidase activity but not migration of cultured rat vascular smooth muscle cells (VSMCs). Because angiotensin II (Ang II) increases NAD(P)H oxidase activity in these cells, we wished to determine whether insulin stimulates migration of Ang II-treated VSMCs by synergistically stimulating enzyme activity. Cultured rat VSMC superoxide anion (O2-) production, cyclic GMP production, and migration were measured by lucigenin luminescence, immunoassay, and wound closure rate, respectively. Nitric oxide (NO) scavenging was measured by inhibition of NO-induced fluorescence of 4-5-diaminofluorescin. Insulin (1 nmol/L) did not affect and Ang II (100 nmol/L) stimulated VSMC migration by 65% (P < .05), but together stimulated it by 150% (P < .05 versus Ang II) by a mechanism inhibited by the NAD(P)H oxidase inhibitors, diphenyleneiodonium (DPI) or gp91ds-tat. Insulin and Ang II stimulated O2- production by 34% and 35%, respectively (both P < .05), but together synergistically stimulated it by 143% (P < .05 versus insulin or Ang II) in a DPI or gp91ds-tat-sensitive manner. Neither insulin nor Ang II measurably affected NO scavenging, but together reduced NO availability by 46% in a DPI-sensitive manner (P < .05) and significantly inhibited NO-stimulated cyclic GMP production. Insulin synergestically stimulates NAD(P)H oxidase activity in Ang II-treated cultured rat VSMCs causing increased migration.